
Madirson, kiisconsin 
July 19, 19% 

Dr. Joseph Lein 
Bristol Laboratories Inc. 
Syracuse 1, Mew York 

Dear Joe: 

Your ahort reoord inquiring about resistsmcre of protoplaat just received and 
I will. anEwer this first a6 it ir fresher fn my mind. 

I am a little surprised that you found no difference whatsoever in your 
procedure, but the protocol ie aatually quits different from the one that we 
used. You are testing a differential effect of 8treptOlg;y'Cin on protoplasts 
in the course of their reversion from the protoplast to the raw state. Soon 
after you plate the protopleusta onto a 8ucro8e medium free of penicillin, 
they will begin to revert, and, unleae they have been irreversibly damaged in 
the meantime by their exposure to streptomyeln, they can be expected to survive. 
Our experiments were done in a slightly different fashion, mainly to teet 
the effect of the antibiotic on the capacity to fom L colonies in deep sucrose 
penicillin agar, that la to say, the protopla.&s were allowed to develop into 
L colonies in the continuous presence of ptinicillin. Under the&e ciruumstances, 
we found whether we had a sensitive or resistant &one that the streptomycin 
would greatly impair the yield of L colonies. This raised the question, of 
course, whether this was a unique effee t of streptomycin on protoplasts and 
their colonial forms or whether there wa8 some other mode of interaction 
between penicillin and streptomycin, In order to do that, we performed the 
experiment in a slightly different fashion, namely, using a DA&less mutant 
and permitting it to folgl protoplasts and L colonies by deprivation of I-M?. 
We obtained exactly the fame results, that is to say, a streptomycin 
resistant DU-less mutant wa8 sensitive to streptomycin in 80 far a8 L colony 
formation was inhibited by relatively low concentrationa of streptomycin even 
for a resistant mutant. We did get home evidence of' interaction of low 
concentration8 of penicillin and streptomycin md it is for that reason that 
I was surprised that you got no effect whatsoever. However, you mentioned that 
you had 90s conversion of cells to protoplastrs. This is to lrly mind a rather 
low fig- and sue;gest that you did not have complete conversion at the time 
that you did‘your ezrperiment. I suspect that if you tested your suspension 
at a point where the osmotically fragile fraction was 996 or higher that you 
would have obtained a differential. wan under the conditions of your experiment. 
So it would look to me 88 if you had an incompletely protoplast preparation 
which was competent to revert fairly rapidly when plated, and that under these 
conditione, it wa8 not enough irreversible damage by streptomycin or the other 
antibiotic3 to make a difference. I hope this will clear up the situation. 

As you may have noticed in Nature and elsewhere, there is considerable 
uontroversy now going about whether we Bhould call these elements protoplasts. 
This is very much a somatic qutstion that I have no particular interest in 
getting into and if there ie a universal consensus that the i$, coli bodies 
whether produced by lyeozyme or penicillin should be called iommng else 
like Qperoplasts" I wotil.d be perfectly willing to go along, The n-x&n point 
is that the cell uall of Gram-negative bacteria is very muoh more complex 
than that of Warn-positives and that penicillin is hitting 6ome speoific 



Ur. Lein 7/1Y/58 

muponent of the wall rather than the wall as a whole which seems to be quite 
self-evident. We have not, I am eorry to cay, been doing very much more work 
along these lines for a hood many months :NI we have been uoncentrating on 
problems of sexuality and transduotion. 

The next bit of news that I would like to g$ve you, Joe, is that we have 
acaey-ted a proposition from Stanford Univeralty to found a department of 
genetics in the Wiical School at Stanford. bie will not move to the Stanford 
campus until next July, Our precraerit plan will let us take a three-monthhi 
research trip to Italy to work with Cavalle just prior to our final move* 
I hope to have a chance to talk wl.th you about the possibility of 6ome 
collaborative work.involving Gr. Cavkllle or some of his associates aa I 
think that he is part of a brilliant group that oould contribute a great 
deal.. 

Now to take up some of the questions on the record that we rece%ved about a 
week ago. 'Jr&l, as tl matter 02 fact, Jot, a couple of days have passed and 
this is now Jr~ly 23. 1 will definitely plan to visit you this fall. to go over 
the accumulated questions in detail. I hope you have no fear that my move 
out to Stanford is going to impede in any way tine continuation of our very 
gratimng dealings. I don't think that it is going to turn out that Syracuse 
will be an:; further by air from ha&eon than it is from San Francisoo# and 
especially with the eetabl~shment of jet service late this fall, it ehould 
certainly prove to be true that the throagh connections A-om Sen rrancisco 
may even EAve an advantage in time as compared to Madison. I hope, too, that 
our being out there will give you Bome excuse to revisit the west coast for 
whiuh I know you have some predilections, but tkat will be 6ome time off, of 
courses 

Row, as aoncene the conditional antibiotics which are effective only in 
minimal medium, it seems to me that the only likely interpretation is that 
the complete media have metabolites which antagonize; t&c action of the 
cmtibiotics, Since those which have tmar activity, are ;ntst likely to be 
related to nucleic acid, it Beems to me, you might bc Ale to teat out this 
notion by comparing the effects of theee antibiotics on come simple mixtures 
inaluding synthetic amino acid mixtures or caslin hydrolysate together with 
the completcmedim, It seems to me that we have been over this before and 
there must be something wrong with my suggestion or the problem would not 
etill. be current. Tn fact, didn't you tell me at one point that the reversing 
activity for one of your antibiotics was either leucine or isoleuoine? But, 
never mind, even 80, I think you are going to find that it is some of the 
non-amino acid components of your complete media that are at fault, and this 
should not be too diffioult to run down and till of course give an important 
clue on the aode of a&ion. I still haven't got the foggiest idea, really, 
uhy E. ooli Kl2 should be so uniquely sensitive a~ you described in an 
earlTer?Gmnication. 

'On the question of scaling up produution, I am very glad to hear that this is 
no longer a seriue problem, but I wonder if that is going to be entirely true 

‘in t?Vel"y ZWQXXt. Surely there are times when you are discouraged frommaking 
further investigations by relatively poor yields on your medium soale operation. 
In any case, P would think one would want to know what the factors are that 
are responsible for the difference, but if they haven't been worked out until 
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this point, I don't believe that my partioular remarks muld warrant a 
weaifio eearoh for them. 

Your oommenta on remon not to go into phage or the limitation6 of phage 
therapy 6eem to me very well taken, and the idea of going after a phage 
6ystam where entibiotios have not worked fa the soundest point of view that 
one should take. I don% know very muoh about the myoobacteriuzn phages, 
probably no more than you would by looking at one or tam issues of the 
Journal of Baoteriology where they have been reported. I think there is also 
a paper in the Canadian Jounel of Microbiology, and if you remind me, I will 
look into it this fall. de to pseudomonas phages,ithappens that1 know a 
fellow who has been working very actively with them, and this is Bruce Holloway, 
wham you may possibly have met at some time. At any rate he did hia post- 
doctoral work at Cal. Tech. on Neurospora heteracariona and went frm there 
baok to his home in Melborne, and he was one of the fellows I interacted with 
in our trip down there last fall. He ha6 mad8 a fairly substantial oollection 
of pseudomonas phages in hopes of using them for genetical work, and I would 
think if you were seriously interested in this, either you or 1 could approach 
him and ask to e;et them. Xn fact, it is just conceivable that he has sent 
some in 6ome earlier paokage6, but I will look a little further into it, He 
is coming to this countrJr this fall for a tour of congresses and laboratories 
and will be at the Montreal Congress. If you happen to be going to the Genetirx 
Congress in Montreal, you might have a ohanoe to meet him0 His name again is 
Bruce Holloway and he is, together with a ohap called Loutit in Hew Zealand, 
about the only one working on peeudomonas genetics at the present time. On 
the nature of the bautericidal element in yhage , I think that Herriottts papers, 
which came out la& year in the Journal of General Physiology, are the last 
word on the matter. I was perhaps a little bit previous in talking about a 
protein. Of cour68, I'm apeaking about phage ghosts whiuh have lytie activity 
There are still some obscurities connected tith it. 

1 don't think that nuclei0 actid6 are going to be very useful to you in the 
present etate of the art* although they may ultimately get to be. In the 
tobacco mosaic view storg, it has not bmm poseible to recombine virus 
nuoleio auid with miaoellaneoupi proteins, although it was possible to inter 
change prot.4.n from one virus strain with that of another. We may eventually 
learn the trick that will be needed to make this approach weful in bacteria 
phage, but at the present tlaie it 8eesm to me that what we might really be 
Interested in is the speoiflo protein of lytic phagea since this may be the 
pure element involved in bactericide. &%n under the best condition6 at the 
present tine the order of infeativity of nucleic acids for baoteria is 
extremely low and I think we will have to wait for further teohnical develop- 
mente to use this approach. Ae a matter of fad, I should think to ask wther 
about that question of pseudomonas phages because she has had a little bit of 
experience in playing around with it. At the moment, we are busier th.i.&ing 
about paoking than anything else, and I would*like to forgo this until we get 
bask. The transoript of this reuord will be a sufficient reminder. 

On the question of aubatitutional ohaotherapy, I'm very happy, but will not 
8~ surprised, that you are getting what may turn into some promising lea&. 
After all, at least to the stage of getting growth inhibitor8 the approach 
was bound to work, and now the question is whether this can be put to any 
praotical use. I would like to stress that I am rather doubtful that the 
kind of metho& that you are playing with now for searchink for new inhibitors 



Cr. Lein 7/19/9 

are likely to be the one6 u66d in their eventual production. 1 View -k&is a8 
a soreening program on the largest possible 606b for the largest variety of 
antimetabolites, but I would be hopeful that you are going to run into 
oompound6 whioh oan be prepared by fairly straight forward organic chemical 
prooeduree once they are identified. But of oour6e you should get a complete 
hodgepodge of all kind6 of things and that is really what we are hoping for. 
I don't think that the detail6 of the first method of approaoh are really 
terriblyimportant.~ Oneha to gropearoundin the darkforquite awhile 
and get his bearing6 on a elinic6l ba6is before one can have any particular 
$ad.@n.@n;O;bou&what the best method of approarsh is going to be. So more power 

. 

lis to whether to use more purified precursors or the whole cells in the first 
trials, I don't think there 16 re6Xt.y very muoh of a ohoice. The ultimate 
value of using uhole cell.6 is that you will introduce ocxnpound6 which are, on 
the one hand, not earpeoially well known to science at the present time, and 
on the other, these may very well be just those metabolites which are unique 
to the baoterial target and may be absent frtxn the host. On the other hand, 
the 6ort6 of compound6 that you are throwing in, carbohydrate6, amino aoid6, 
etc., are going to be just a6 prevalent in the host a6 in the parasites and 
there will be at lea6t no rational basis for specific inhibition of bacteria 
with materia& obtained on this basis. 
are not going to turn out that w6y. 

That is by no means to SW that they 

I had not yet seen that paper on actinophage that you refer to, but will look 
it up when I get baok, Galen Bradley has been uorking on that type of system 
for some time and he is pretty well oonvinoed that most of the effect6 
report& in literature 80 far are entirely due to seleution of spontaneous 
rs&stantmutants, but I had better look at the artiale before I say very 
muoh more about it. 1 think if you decided scww point to get very expansive 
about getting down to brass tacks in actinomyoete genetics, you might want to 
talk to G&Len and see if he has anything tangible that might be useful for 
Y'JU. At the very lea6t why don't you wk him to copie out and give you a 
seminar sometime 80 a6 to wrap up hi6 recent work. He has been working very 
hard during the last couple of years and I think has at least as good a 
perspective as anybcdy. tie are rather hoepful that Serr;lonte who has been 
working in Rome and doing very splendid work, indeed, will also be coming to 
the States this fall, but I'm a little confused a6 to whether he will be 
working with Eonner or with Bradley or both. He is another fellow I think 
you want to get to meet. 

Mow, a6 to the papers from the Eri6tol Laboratories, 5 honestly think, Joe, 
that there really 6houl.d be no question about it, and I would welcome, in fact, 
being on your total mailing lirrt, and I mean total. I think the ohanees that 
any single one of the66 is going to be particularly pertinent to my work may 
be amall, but you never know, and I would be very pleased to have this 
additional information bearing on your overall operations. I'm not going to 
have a chance to look at them, of oour6e, until I get back this f6l.l. 



If I didn't nention it in the first part of the reuord, our itinerary ie 
pretty well fixed now and m uIU be abroad until about the 5th of September, 
then w&re flying from Xmdon directly to San Francisco and wiU. be out at 
Stanford for a few day8 until the 10th of September before we finally return 
bask to Madison. I hope thie ip~ going %o be my la& very extensive traveling 
for 8 little while to ccme, but 1% going to exclude frcxn that remark the 
trip that 1 am defitit8~ planninl; t0 make through s~&CuSe,, 

AL1 best wishes. 

Yours, 

Joshua 


